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ABSTRACT 



A data processing and communication system distrib- 
utes and displays financial market ticker, quotation, 
news and ancillary information via a plurality of stored 
program controlled work stations. Stock trade execu- 
tions, quotations and other ticker plant information is 
communicated in parallel to a hierarchy of system data 
processing terminals, e.g., those located at area, branch 
and individual work station locations. Storage media at 
the several system data processing levels extracts and 
stores data base information of differing purport and 
completeness for the disseminated data to support the 
system work station users. 

In accordance with one aspect of the present invention, 
information characterizing a dynamically changing 
sub-population of the overall ensemble of market securi- 
ties is maintained at and becomes immediately available 
to each work station responsive to the pattern of usage 
at that specific station. Various derivative tasks, such as 
security price limit alerts, are user programmable and 
are activated by the contents of the work station data 
base. 

17 Claims, 5 Drawing Sheets 
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to dynamically update the work station data base mar- 

SYSTEM FOR DISTRIBUTING, PROCESSING AND ket security sub-population; and 

DISPLAYING FINANCIAL INFORMATION FIG. 4 is a flow chart illustrating work station ticker 

and related processing in accordance with the instant 

This is a continuation of copending application Ser. 5 invention. 

No. 06/626,339 filed on Jun. 29, 1984 now abandoned. Referring now to FIGS. 1A and IB, hereinafter re- 

ferred to as composite FIG. 1, there is shown in block 

DISCLOSURE OF THE INVENTION diagram form improved communications and data pro- 

This invention relates to data communication and cessing apparatus for communicating information char- 
processing systems and, more specifically, to a system 1° acterizing financial markets generated at a central, com- 
for distributing, processing and displaying financial mon location, and for making that information available 
market data, news and the like. at a potentially large number of subscriber work stations 

It is an object of the present invention to provide HOy* e.g., located on desks of brokerage industry 
improved user friendly apparatus for communicating, account executives, their customers, and/or others 
storing, processing and displaying financial market in- 15 whose business or interest is the world of finance. Ex- 
formation, news and other original and derivative data. amining the system in overview, each work station 

More specifically, it is an object of the present inven- 110 tf* deludes a display 107, e.g., a cathode ray tube 

tion to provide apparatus and methodology to commu- controlled by a central processor 103. The work station 

nicate and display information useful for securities bro- V&iJJt **so includes a program containing memory 109, 

kers, investors, and others concerned with financial 20 e *«» a read onl y & 0M ) device md variable 

markets; to provide multiple viewing windows to dis- memory Ml, e.g., a random access (RAM) unit. The 

play diverse and/or related ticker and other market w ? rk stat ? on RAM U } ^ a dea * of the 

information; and which permits interactive user control data of J m . ost mter f «° **W«ate work station 110 

at system microprocessor governed work stations. „ ^ m g ' n ^\* e RAM 1 111 cont . ents vary from 

It is another object of the present invention that 25 ™" t0 ™ eT - **** 111 * so P^ams or 

stored program controlled subscriber work stations in a program portions. 

financial market information communication and dis- , work stat ! on u0 «* has . acc€SS t0 formation 

play system permit local and immediate access to a st ,° red » [™ T . e f m t or com P ute « * he computer hierar- 

dynamically changing sub-population of securities of , ft ? hy v ° ^T^T°\^' ^7? ', 5 

i A • * ♦ -j *v * * ii < . • . .30 broker at the illustrated work station 110/,* (and all 

particular inte est; and that full secunties data is stored ^ rf } ^ ^ ^ ^ com . 

on a h,erarcbal basis at varying system facilities. ^ ^ fa t0 ^ variable content 

The above and other objects of the present invention J^f me ' mories 95 ^ ^ thcrc locate(J which , 

are reahzed in a specific, illustrative sys cm for chstnb- < mfom&xion bcycmd that capable of storage m the jfifoj 

uting, processing and displaying financial market ticker, 35 in of WQrk stfltion nQ * Yet frntercontemng up 

quotation, news and ancillary information via a plural- the uter hierarchy / the work station u0 ^ 

ity of stored program controlled work stations Stock t0 thfi of a ram ^ in an area-serving 

trade executions, quotations and other ticker plant in- computer 50* with which its branch is associated. Ulti- 

formation is communicated in parallel to a hierarchy of mately> ^ system work stations 110 can access th e 

system data processing terminals, e.g., those located at 40 cust0 mer data base memory 12 in a home office 

area, branch and individual work station locations. main frame computer. 

Storage media at the several system data processing n, e basic data characterizing securities trading is 
levels extracts and stores database information of differ- generated in the manner per se well known to those 
ing purport and completeness for the disseminated data m the ^ i„ particular, trading information (e.g., 
to support the system work station users. 45 execution prices and volume, and quotations) are sup- 
In accordance with one aspect of the present inven- p \ icd by the New York Stock Exchange 28 to a ticker 
tion, information characterizing a dynamically chang- pi^t 35. Also supplied to ticker plant 35 is comparable 
ing sub-population of the market securities is maintained trading information from the several so-called regional 
at and becomes immediately available to each work exchanges 30 1 through 30„. Other, domestic and world- 
station responsive to the pattern of usage at that specific 50 wide information may be included as well. The output 
station. Various derivative tasks, such as security price 0 f the ticker plant is information characterizing stock 
limit alerts and customized, selective ticker displays, are trade executions at the respective exchanges, as well as 
user programmable and are actuated by the work sta- bid and asked quotation information. The output of the 
tion data base. ticker plant 35, as presently constituted and per se 
The above and other features and advantages of the 55 known, is the ticker of common experience which is 
instant invention will become more clear from the fol- distributed typically via land lines to brokerage houses 
lowing detailed description of a specific, illustrative and other financial institutions, 
embodiment thereof presented hereinbelow in conjunc- In accordance with the present invention, the ticker 
tion with the accompanying drawing, in which: plant output is supplied via a microwave uplink 38 for 
FIGS. 1A and IB are the upper and lower portions of 60 satellite distribution to receive-only earth stations at the 
a schematic block diagram of a system in accordance area and branch computer locations 50 and 90. For 
with the instant invention for distributing, processing redundant transmission, the ticker information is also 
and displaying financial information; radiated on a multiplexed basis with a television pro- 
FIG. 2 is an illustrative display presented to a system gram. Such data multiplexing with a television signal is 
user via a work station cathode ray tube in accordance 65 per se well known and may be included, for example, as 
with the principles of the present invention; digital information modulating the video carrier in the 
FIG. 3 is a flow chart illustrating user work station vertical retrace interval to not be recoverable by con- 
data processing to generate quotation information and ventional television receivers tuned to the underlying 
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television program. Receiving equipment 70 at the area earnings ratio, dividend history, annual high and low 
and branch computer locations 50 and 90 receives the prices, and so forth. Such information is available to any 
radiated versions of the ticker plant 35 output. work station 110 associated with that branch 90;,* via 

Advantageously for market information continuity appropriate keyboard 112 entries (''full quote") at the 
assurance, the receiving location apparatus 70 includes 5 work station. The current stock price information RAM 
antennas 80 and 81 for respectively receiving each of 96 and the historical, corporate information stored in 
the satellite and television radiated signals. Examining RAM 95 are shown distinct in FIG. 2. The two memo- 
the receiving equipment shown in FIG. 1A for area ries 95 and 96 may of course be separate or commingled 
computer 50*, illustrative of all such apparatus, the portions of a single such memory, 
satellite and VHF or UHF television-multiplexed sig- 10 As a final source of information for the system of 
nals are respectively received at antennas 80 or 81 and FIG. 1, one or more source level 10 news wire source(s) 
detected by RF receivers 78i and 782. Antenna surro- 24 supply financial news via land lines 25 to the various 
gates, such as cable television delivery systems, may be area and branch computers 50 and 90 and, via the 
employed. A demultiplexer 77 selects the base band branch computers, to the various work stations 110. 
data stream output of one or the other of radio recei- 15 Illustrative of currently available news wire sources are 
ver/detectors 78| or 78* under control of central proces- those provided by Dow Jones and Reuters. Alterna- 
sor 72 in accordance with any appropriate algorithm tively, the news information furnished by source 24 can 
stored in a ROM memory 74. Thus, for example, the be multiplexed and radiated with the output of ticker 
CPU can receive and temporarily store in a RAM 76 plant 35 for distribution to area, branch and work sta- 
the data stream outputs of both receivers 78) and 782 20 tion computers. 

and select that one exhibiting the lower error rate. It is an objective and purpose of the instant invention 
Other selection algorithms will be readily apparent to to make use of the market and news information gener- 
those skilled in the art ated by ticker plant 35 and news wire sources) 24 at the 

The securities trading information is thus coincident- various system work stations 110. That is, the work 
ally supplied directly to each of the system branch and 23 stations 110 have a signal entry keyboard 112 which 
area computers 90 and 50 in parallel on an over-the-air, may be employed by a user (e.g., a broker) to specify 
radiated basis. In each area computer 50, e.g., the unit various kinds of information desired for viewing via his 
50* shown in FIG. 1A, the received trading information display 107. As above noted, part of the market infor- 
is stored by the main central processing unit 56 under mation resides within his work station in RAM 111. 
control of the program stored in read only memory 57. 30 Additional quotations not already at his location are 
In the area computer 50*, which is senior in the com- loaded via multiplexer/demultiplexer 105 under central 
puter 50-90-1 10 hierarchy of FIG. 2, complete market processor 103 control via multiplexer control port 105 c 
data for substantially the entire population of monitored from the associated branch computer 90 or area corn- 
securities is retained in RAM 60. The functions of ele- puter 50. The information presented at display 107 may 
ments 72, 74 and 76 could of course be performed di- 35 comprise a single field of information, e.g., a quotation, 
rectly by elements 56, 57 and 60. a ticker flow or the like. Alternatively, in accordance 

Correspondingly, in a branch computer 90, e.g., the with one aspect of the instant invention, a multi-win- 
computer 90,,*, variable content RAM memory 96 dow display may be presented via the cathode ray tube 
makes no attempt to store all of the monitored securi- 107. Moreover, depending upon the user-entered key 
ties. Rather, RAM memory 96 stores information for 40 strokes, the specific format of the multi-window display 
only a subset of the entire securities population corre- may vary. Presenting plural "windows" or fields on a 
sponding to those securities which are of generally single cathode ray tube display is of course per se well 
popular interest. Computer 90/,* memory 96 thus retains known to those skilled in the art and is available via 
current market information for a securities population IBM, Bell Laboratories and others, 
less than that of the area computer 50* but substantially 45 One illustrative multi-window presentation for dis- 
greater than that retained in RAM 111 of the work play 107 at a system work station 110 is shown in FIG. 
stations UO/j,* associated with the branch 90/,*. 2. The composite presentation has a first field 142 which 

As a matter of overall system philosophy, when a simply comprises the complete New York Stock Ex- 
work station HOjj,* seeks current price information for change ticker (a series of stock transaction messages for 
a security not then within its memory 111, it seeks such 50 stock executions on that exchange). The field includes a 
information from its associated branch computer 90),*. sequence of messages each formed of a stock symbol 
If the information is not available at the branch level, 143 followed by the volume (in hundreds of shares) 144 
the branch computer 90/* inquires of the area computer and the trade price 145. The price 145 may have its first 
50* via connecting modems 91 and 52 and communica- digit deleted, and volume may be omitted on reasonably 
tions link 83. Thus a reasonable amount of memory and 55 busy days to obviate undue ticker delays. Examining, 
computing power is employed at the several system for example, the first trade constituent in the ticker data 
hierarchal levels commensurate with the reasonable field 142 in display 107, one viewing the ticker would 
needs of those levels. All information is obtainable at a know that 5,000 shares of the security having an ex- 
work station 110 either from its internal storage, from change symbol ABC traded at a price of 90J, 
its branch, or from its area. Additional information may 60 The multiple window display format chosen by the 
be obtained, as needed, from the home office main user via keyboard 112 includes a second ticker (*TICK- 
frame central processor 14 and data base 12 (source ER-2") specified under the user control. In accordance 
level 10) via communications apparatus 22 (e.g., the with varying aspects of the present invention, the user 
switched telephone network) and modem 25; or from may format his own personal ticker by establishing 
external data base(s) 26 via a modem 27. 65 criteria which a trade message from ticker plant 35 must 

The illustrative branch computer 90/* includes a satisfy to pass to the TICKER-2 window field 147 for 
RAM 95 which stores historical information character- viewing. The criteria, stored in RAM 111, may specify 
king securities of interest, e.g., past earnings, price trades in only a specific enumerated list of securities, 
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trades from specific exchanged), and/or so forth. This stored price information in RAM 111. The stored secu- 

gives rise to a relatively slow speed, focused ticker rity price information also automatically changes the 

which eliminates the clutter associated with trading of price presentation for the respective securities wher- 

securities of no interest to the operator of the specific ever a security appears in any of the multiple windows 

work station 110. 5 (fields) of the display 107. That is, new price informa- 

A display field 149 forms a scrolling presentation of tion for any particular stock will change in each win- 

the news reported via the source 24; and a field 151 in dow in which that security appears. For example, a 

the particular display format shown contains limit- price change in the price of the equity whose symbol is 

exceeding information. The entry illustrated in FIG. 2 assumed to be ABC for the illustrative display of FIG. 

identifies a security (MNO) which has last traded (258) 10 2 causes changes in at least the MONITOR field 153, 

outside (lower) a bound (25|) stored in RAM 111. Up- the NYSE Ticker 142, and in the QUICK-QUOTE field 

side and downside limits are often used by brokers and 157 ail 0 f which derive their refreshed information from 

investors as buy or sell conditions and are of interest the work station data base in RAM 111. If the last trade 

both to the broker and to his customers owning those exceeded a limit, an appropriate message would be 

securities. 15 generated as well in field 151. 

A further, MONITOR field 153 contains price infor- Attention will now be directed to the flow chart of 
mation for a predetermined population of securities of 3 whicb pTCSCnts t he operative program for main- 
interest to that particular broker. Each entry includes an tamin the data base m ^ work station n0 m 
identification 154 (the stock symbol), a designation 155 to reflect the limited (300) CTtries most recently queried 
of the market where the last trade occurred, an arrow 20 at ^ s ecific work stat io n . The program for dynami- 
157 sijmalhng whether the last trade was an uptick or ^ controlling storage at the user's work station 110 is 
downtict and the current* obtaining bid and ask ^ ^ ifl ^ rcad on , m or ROM m 
prices 158. Finally, a QUICK-QUOTE fieW 157 pro- ^ mcluded ^ h ^ { M e h ^ u 
vides a quototion for a particular stock (ABC) giving a Tq rd ft of the %^ c stor . 

t^X^7,SS 0" £ SSTupxZ T ™*i r* uested at *y station (and which ™ *- 

trade price (90J), the current bid (90|) and asked (901) 30 "«* * *^ f " tUre U ° n r ^ uests >;, To 
prices and the exchanges where those bid and ask prices «* ™* u n } mcl » des f [ east ™* °] 
came from (bid-Boston and New York, asked-American LRU ist whlch *J™ , the stock symbols of the most 
and Toronto), the bid and ask volume sizes (60 and 5 recentl y "quested 300 (or fewer) securities. It will be 
respectively), the number of shares (230,800) of that assumed that the most recently requested security re- 
security traded so far during that business day, and the 35 f ldes m J* or first position, in that hst; and that the 
time of the last trade (12*02) least recentlv requested symbol is stored at the bottom 
Other windows in addition to or superimposed upon of ^ list m a jeopardy position to be purged if a new 
the display of FIG. 2 may be employed as well. Thus, security, not otherwise in the LRU list, is entered at the 
for example, a field may signal the operative stored workstation keyboard 112 (assuming a ifull complement 
securities limits as just one example among many. 40 °\ 300 ltems >- A processing variable LRUSZ is main- 
Each of the data fields in FIG. 2 may be displayed, to*** to mdwate the size or number of items in the 
alone, on the face of the cathode ray tube under user LRU Iist * Prograinining for the instant invention may of 
control entered via the keyboard 112. Alternatively as course be m «W convenient language which is stored 
above discussed, one of various multi-window formats ^ implemented on any of the diverse forms of digital 
may be specified via the keyboard 112, as again is per se 45 processing apparatus. 

well known, to present a number of data fields simulta- To illustrate specific operation of the dynamic stor- 

neously. a S e reallocation algorithm, assume that a broker or 

As alluded to above, it is one of the offices of the other user at the work station 110;,/,* illustrated in FIG. 
instant invention to store within each work station IB wishes a quotation on any desired security. He enters 
110/jf,*and in particular in the RAM memory 111 there 50 the corresponding symbol for the security as by his 
located, information characterizing the securities of entry keyboard 112 (functional step 201 in FIG. 
interest to that broker or other work station user. To 3). Test 205 then examines the LRU table to determine 
that end, the stored computer program automatically whether the newly entered stock symbol is already in 
stores in the variable content RAM memory 111 of the the LRU list. If it is (YES output of test 203), test 206 
subject work station securities identification and price 55 examines the command message entered through key- 
data corresponding to a limited, predetermined number board 112 to determine whether the user wishes a full 
(e.g., 300 for purposes of specificity only) of securities quote (e.g., including historical and derived (e.g., price- 
whose price information was last requested at that work earnings ratio) information not locally available at the 
station. When the station 110 is at its upper storage limit work station 110 or the more common so-called quick 
(300), a new quotation request automatically causes the 60 quote price and volume information which is locally 
central processor 103 to discard the oldest security in available. If a full quote is desired, the work station 110 
the limited stored population, i.e., the one last viewed obtains the historical information from the historical 
prior to later quotation requests for 300 different securi- information memory 95 in the branch computer 90/* via 
ties. the communicating demultiplexer 105. If desired, his- 

As new trades in the monitored 300 security popula- 65 torical information of varying levels of detail may be 

tion are reported via the ticker plant 35, communica- distributed between the branch and area RAMs 95 and 

tions link receiver 98, demultiplexer 105 and work sta- 60. In either event, either the quick quote or full quote 

tion central processor 103 automatically change the after data retrieval from RAM 95 is displayed for the 
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user (step 215) as via the user's cathode ray tube display a second time before 300 other quotations are entered at 

107. the user keyboard 112. 

Tracing the alternate output path from the test 205, It will be apparent that the stock symbols in the LRU 

assume that the stock symbol requested was not one list and the corresponding stock price values and other 

recently examined at the specific work station 110/,/,* S information, will vary from time to time for any user of 

and therefore was not in the LRU list locally available the equipment 110,/* and will differ at any given time 

from the work station 110 RAM 111 (N0 output path of for different system work stations presumably having 

test 205). When this condition obtains, the desired quo* operators who enter different patterns of quotations, 

tation is retrieved from the branch RAM 96 (or higher The local variable memory 111 of each work station 110 
order computer if necessary)— step 220. Depending 10 will thereby store the information most likely to be next 

upon whether a full quote or quick quote was specified needed by each station user and which will be quickly 

by the input command entered by the user at keyboard available to that person, not requiring interrogation 

112, test 222 fetches the full information from the (other than for "historical** information) from any other 

branch RAM 95 if appropriate (step 224) or skips this system computer thus obviating communication and 
operation if only a quick quote was desired. The follow- 15 possible queueing delays. 

ing operation 227 stores the securities information just Finally, attention will be directed to the flow chart of 

obtained in the user's work station variable memory FIG. 4 which presents the operative program for dy- 

111, and step 229 sets a flag bit in some predetermined namically updating data in the user's RAM 111 data 

location (e.g., FLAG) to signal that FIG. 3 processing base characterizing the stocks having a present applica- 
is dealing with a security not previously stored at the 20 tion for that user. That is, FIG. 4 depicts the manner in 

user's work station 110 memory 111. As before, the which current price and other market data is loaded 

quotation information is displayed in its full or quick into the user's RAM 111 to provide current information 

(limited) form in the display step 215. for each component of the display (FIG. 2) of the user's 

Following delivery of the information to the user's cathode ray tube 107. It will be assumed for simplicity 
display 107, the symbol for the security just requested 23 of discussion that each separate display application 

by the user is put on top of the LRU list which signals (FIG. 2 field or window) has an associated list in RAM 

that this security was most recently requested at the memory 111 of those symbols currently of interest, i.e., 

work station 110/j,* (step 217). there exists a first list (LRU table) for the 300 most 

The remainder of the functional operation depicted in recently requested quotations, a second list for those 
FIG. 3 then serves to maintain the least recently used 30 securities for whom limits are being maintained, further 

(LRU) list in correct form as well as to maintain the list lists for the ticker presentations, and so forth. Each list 

size variable (LRUSZ) at the correct value. To this end, would contain or have a pointer to all data for each 

test 219 examines the contents of the flag bit (FLAG) to security in that list. Alternatively, a single integrated list 

determine whether or not the symbol most recently and data table may be employed for all stocks for which 

processed was new to the data table (it being new fol- 35 there is any current application, together with one or 

lowing the N0 output of test 205 but not for the YES more identifiers which record those application^) for 

output of that test). If the flag bit was not set (N0 output which the stock data is required, 

of test 219) signalling that the stock symbol (and its Examining the flow chart of FIG. 4, the first step 301 

concomitant information) was already in the LRU list reads into the computer CPU the next incoming stock 
and in the RAM 111 data table, step 230 searches 40 symbol, price, volume and related information (ticker 

through the LRU list after position 1 and deletes the message) originated by ticker plant 35, and furnished to 

second appearance of the symbol in the list. The symbol the work station 110/^* via its corresponding branch 

is deleted since it is known to be in the first or most apparatus 70,80,81 via cable 103 and demultiplexer 105. 

senior position in the LRU list as a result of step 217 and Test 303 examines each of the application stock lists 

thus its redundant presence is discarded. That com- 45 (i.e., the LRU list, the list associated with the limit pro* 

pletes operation of the FIG. 3 dynamic storage realloca- cessing, and so forth). If the security being character- 

tion for the assumed branch of data processing which ized by the ticker plant message is not in any such list 

thus goes to the end point of the subroutine and passes (N0 output of test 303), control passes to test 320 to 

to system control for other system business. determine whether or not the stock data is appropriate 

When test 219 signals that the flag bit was set (YES 50 for one of the tickers (e.g., 142 or 147 of FIG. 2) in the 

output signalling that the symbol was new to the LRU user display. Assuming that the trade information being 

list) test 235 next determines whether or not the LRU reported by ticker plant 35 is germane io one or more of 

list is at its maximum size (LRUSZ £ 300). If it is not, the the applications for that specific work station 110, the 

data table can accept a new symbol without deleting an data base in RAM 111 associated with that security is 

old one. Accordingly, the LRU size variable is incre- 55 updated (step 308) to reflect the last trade and quota- 

mented by one (LRUSZ=LRUSZ+ 1) in step 240, the tions for that stock and step 310 updates all applications 

flag bit is cleared (step 242), and processing is com- (windows and the related window-driving storage) 

pleted. Correspondingly, if the LRU table is full (YES associated with that stock as necessary. Thus, as only 

output of test 235), the bottom element in the LRU list one example and assuming that the stock having the 

is deleted (step 237). The flag bit is then cleared (step 60 trade information then being reported by the ticker 

242) ending the routine. plant was in the LRU list and data base, the information 

Accordingly, the FIG. 3 mode of data processing being reported replaces the older data for that security 

automatically maintains within the work station 110 stored in the data base of the user's RAM 111. 

RAM 111 a list (LRU) of the 300 most recently re- Assuming the stock to be one maintained in the limit 

quested stock symbols at that station. The newer of the 65 table (supporting display field 151 of FIG. 2), test 312 

stock symbols requested are in the top portion of the list determines whether the trade being reported exceeds 

while the older symbols are in the bottom part of the any limit bound. If it does not (N0 output of test 312), 

list, with symbols being deleted if they are not requested system control passes to test 320 for ticker processing. If 
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a limit is exceeded (YES output of test 312), a limit- means containing a program, and signal entry means; 
exceeding message appears in the field 151 of FIG. 2 said variable content memory means including plural 
advising the user of the appropriate circumstances. It storage elements for storing data characterizing a sub- 
will be readily apparent that a price may be tested population k of the population n of investment securities 
against upper and/or lower bounds as desired for the 5 where k<n; said signal entry means for requesting dis- 
investment strategy of the user, or of the customers of play of selected financial information stored in said 
the user. In addition, step 317 recalls from the master variable content memory means; trade information 
customer data base 12 via multiplexer 105 the branch means for serially furnishing current trade information 
modem 91 and all remaining communication apparatus messages for the population of investment securities in 
intermediate the data base 12 and work station 110 the 10 parallel to said central processors of said work stations; 
name, account number, telephone number and all other said program containing means for controlling said 
desired information for all customers who hold the central processors; said central processors of each of 
security for which the user's station has indicated an said work stations operative! y selecting data received 
out-of-limit message. As appropriate the user may from said trade information means corresponding to 
contact each such owner of the subject security to de- 15 said stored security sub-population and updating the 
termineifany action is desired or to take such automatic data in said variable content memory means for said 
action as may be appropriate. stored security sub-population. 

Finally, test 320 examines the subject ticker plant 35 2. A combination as in claim 1, further comprising 
message to determine whether or not it is appropriate means coupled to said trade information means for stor- 
under the criteria established by the user at his work 20 ing in one progressively completed variable content 
station 110 for either of the ticker streams 142 or 147 memory means data characterizing substantially all of 
being displayed. If the criteria is satisfied (YES output said population of n investment securities, and means 
of test 320) the message is added to the appropriate connecting said progressively completed variable con- 
ticker display memory or memories for entry into the tent memory means with said central processors of each 
appropriate ticker. The ticker criteria as above noted is 25 of said work stations. 

subject to definition by the user. If the user has limited 3. In combination in system apparatus for disseminat- * 
a ticker to a finite group of stocks, the ticker criteria is ing and selectively processing and displaying financial 
satisfied if and only if the stock symbol in the incoming information for a population of n investment securities, 
message matches a stored desired symbol. Other criteria when n is a positive integer; said system apparatus corn- 
will be readily apparent, e.g., to display only trades 30 prising a hierarchal arrangement of variable content 
from a particular exchange (part of the data transmitted memory means disposed in a plurality of digital process- 
by ticker plant 35). If the ticker plant message is not ing individual, branch and area work stations, said hier- 
appropriate for display on any ticker (N<f> output from archal arrangement characterized by progressively 
test 320), control passes to the beginning of FIG. 4 completed variable content memory means; each of said 
processing to await the next trade quotation being sup- 35 individual work stations including a display, central 
plied by the master ticker plant 35 (or to shift to other processor, variable content memory means, memory 
system functions). means containing a program, and signal entry means, 

FIG. 4 processing thus serves to maintain the data in said variable content memory means including plural 
the user RAM 111 current with respect to each of the storage elements for storing data characterizing a sub- 
applications then contemplated by that unit; and to also 40 population k of the population n of investment securities 
limit the data shown on the display tickers to that infer- where k<n; said signal entry means for requesting a 
mation which the station 110 user wishes to receive. display of selected financial information stored in said 
The composite apparatus of FIGS. 1A and IB operates variable content memory means, trade information 
flexibly to monitor and display only that information means for serially furnishing current trade information 
which each work station 110 user wishes stored and 45 messages for the population of investment securities in 
displayed and to provide rapid access to a limited por- parallel to said central processor of said work stations; 
tion of the very large mass of securities data which said program containing means for controlling said 
serves the particular user pattern and personality of central processors; said central processors of each of 
each work station operator, providing rapid access to said work stations operatively selecting data received 
information which that user is most likely to require. 50 from said trade information means corresponding to 

The above-described apparatus and methodology is said stored security sub-population and updating the 
merely illustrative of the principles of the present inven- data in said variable content memory means for said 
tion. Numerous modifications and adaptations thereof stored security sub-population wherein said variable 
will be readily apparent to those skilled in the art with- content memory means in at least one of said work 
out departing from the spirit and scope of the present 55 stations further comprises means responsive to quota- 
invention, tion requests entered via said signal entry means, said 

What is claimed is: responsive means for extracting and displaying via said 

1. In combination in system apparatus for disseminat- display data characterizing said security sub-population 

ing and selectively processing and displaying financial retrieved from the group consisting of said station vari- 

information for a population of n investment securities, 60 able content memory means and variable content mem- 

when n is a positive integer; said system apparatus com- ory means from another of said hierarchically arranged 

prising a hierarchal arrangement of variable content work stations; and means for dynamically maintaining 

memory means disposed in a plurality of digital process- in said stored securities sub-population in said station 

ing individual, branch, and area work stations, said variable content memory means data for a changing 

hierarchal arrangement characterized by progressively 65 array comprising the more recently quoted securities of 

completed variable content memory means; each of said said population entered via said signal entry means, 

individual work stations including a display, a central 4. A combination as in claim 1, wherein said variable 

processor, variable content memory means, memory content memory of at least one of said work stations 
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includes means for storing an identifier for a security in containing means for controlling said work stations 
said population and at least one price range bound for central processor, said variable content memory means 
said identified security, and wherein said central proces- including means for storing acceptance criteria for each 
tor means includes means for indicating when a re- ticker display and means for storing data characterizing 
ceived ticker message for said identified security has a 5 a sub-population of the population of investment securi- 
trade price component which falls outside a stored ties sufficient for all securities included in said plural 
range bound for said security. data fields; trade information means for furnishing cur* 

5. A combination as in claim 3, wherein said variable rent trade messages for the population of investment 
content memory means of at least one of said work securities to said central processors of said work sta- 
stations includes means for storing an identifier for a 10 tions; said central processor of each of said work sta- 
security in said population and at least one range bound tions including means for operatively selecting data 
for said identified security, and wherein said central received from said trade information means corre- 
processor means includes means for indicating when a sponding to said stored security sub-population and for 
received ticker message for said identified security has a updating the data in said variable content memory 
trade price component which falls outside a stored 15 means for said stored security sub-population, and said 
range bound for said security. central processor of said work stations further including 

6. A combination as in claim 2, wherein said progres- means for extracting acceptance criteria from said vari- 
sively completed variable content memory means in- able content memory means, means for comparing each 
eludes a hierarchy of additional storage apparatus each received current trade message from said trade informa- 
containing data characterizing a monotonically larger 20 tion means for selectively displaying at least a portion of 
proportion of said population of investment securities. said received message in said ticker display. 

7. A combination as in claim 1, further comprising a 13. A combination as in claim 12, further comprising 
customer data base, and communications means sclec- additional memory means, means coupled to said ticker 
tively coupling each of said work stations with said source means for storing in said additional memory 
customer data base. 25 means data characterizing substantially all of the popu- 

8. A combination as in claims 1 or 4, further compris- lation of investment securities, and means connecting 
ing data processing means including additional memory said additional memory means with said work stations, 
means, said data processing means including receiver 14. A combination as in claim 13, wherein said van- 
means for receiving serial data supplied by said ticker able content memory means in one of said work station 
source means, means for storing in said additional mem- 30 stores a security sub-population of predetermined size, 
ory means data characterizing a substantially larger means responsive to quotation requests entered via said 
number of said investment security population than said signal entry means for extracting and displaying via said 
k element sub-population stored in said work station display means data characterizing said security sub- 
variable content memory means, and means connecting population retrieved from the group consisting of said 
said data processing means with a plurality of said digi- 35 variable content memory means and said additional 
tal processing work stations. memory means; and means for dynamically maintaining 

9. A combination as in claims 2 or 6, wherein said in said stored securities predetermined sub-population 
progressively completed variable content memory in said variable content memory means data for said 
means includes means for receiving historical financial predetermined number of most recently quoted securi- 
data for said securities population. 40 ties of said population entered via said signal entry 

10. A combination as in claim 8, wherein said ticker means. 

source means includes transmitting means for providing 15. A combination as in claims 12 or 13, wherein one 
over-the-air transmission of said current trade informa- of said data fields signals an out-of-limit price for one of 
tion messages, and wherein said ticker receiver means in said population of securities, wherein said variable con- 
said data processing means includes means for recover- 45 tent memory means of said work stations includes 
ing the current trade information transmitted by said means for storing a securities identifier and at least one 
ticker source transmitting means. range bound therefor, and wherein said central proces- 

11. A combination as in claim 10, wherein said trans- sor means includes means for displaying an indication 
mining means of said ticker source means includes when a received ticker message for a monitored secu- 
means for radiating said current trade information on 50 rity has a trade price component which falls outside a 
two redundant channels, and wherein said current trade stored range bound therefor. 

information receiver means of said data processing 16. A combination as in claim 1, wherein said variable 
means includes means for selecting for reception one of content memory means in at least one of said work 
said two redundant transmission channels. stations further comprises means responsive to quota- 

12. In combination in system apparatus for dissemi- 55 tion requests entered via said signal entry means for 
nating and selectively processing and displaying finan- extracting and displaying via said display characterizing 
rial information for a population of investment securi- said security sub-population retrieved from said station 
ties; said system apparatus comprising a hierarchal ar- variable content memory means, and means for dynami- 
rangement of variable content memory means disposed cally maintaining in said stored securities bu-popuUtion 
in a plurality of digital processing individual, branch 60 in said station variable content memory means data for 
and area work stations, said hierarchal arrangement a changing array comprising the more recently quoted 
characterized by progressively completed variable con- securities of said population entered via said signal entry 
tent memory means, each of said individual work sta- means. 

tions including a display, central processor, variable 17. A combination as in claim 8, wherein said addi- 
content memory means, memory means containing a 65 tional variable content memory means includes means 
program, and signal entry means, said display effecting for receiving historical financial data for said securities 
a coincident multi-window presentation of at least one population, 
formatted ticker and plural data fields, said program • * * * * 
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